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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce an operation torque 
of an operation lever of a tilt steering device for a belter 
operation property without expanding a range of operation 
angles of the operation lever. 

SOLUTION: A cam 22 rotates relatively to a cam follower 21 
by rotating an operation lever around an axis and the cam 22 
presses the cam follower 21 against a side plate of a fixing 
bracket to achieve locking of tilt and telescopic motions, A 
cam surfece 28 includes a second slope part 30 of a relatively 
gentle slope corresponding to a later part of a clamping stroke 
of the operation lever. A higher level ratio of the operation 
lever is employed for only the later part of the clamping stroke 
to reduce an operation torque. 
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JPO and INPIT are not responsible for any 
dannages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** 3hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the tilt steering device in which tilt adjustment is 

possible. 

[0002] 

[Description of the Prior ArtjThere is a tiit steering device into which it enabled it to change the 
height of a steering wheel according to a driver's physique, a driving posture, etc. In the above- 
mentioned tilt steering device, there are some which added what is called a TERESUKO 
regulating function that justifies a steering wheel along the shaft orientations of a steering 
shaft. The pivot which penetrates the side plate of the tilt bracket conventionally fixed to the 
side plate and column of a retaining bracket which were fixed to vehicles as these tilt steering 
devices, The thing provided with the control lever rotated around the axis of a pivot and the 
cam surface which presses the side plates of both brackets mutually with the rotation to the 
direction of bolting of a control lever, and makes a tilt lock attain is provided. 
[0003] 

[Problem(s) to be Solved by the lnvention]However, there is a problem that the manipulation 
torque^ of a control lever when attaining a tilt lock becomes large compared with the 
manipulation torque of a control lever when canceling a tilt lock. Since the contact load 
between a cam surface and the cam follower which touches this becomes large as the rotation 
stroke of the control lever is made to carry out in the direction of bolting, the frictional force 
between both increases and this is considered for the manipulation torque of a control lever to 
be large and to be hard coming to operate it. 

[0004]Then, although making the inclination of a cam surface loose is also considered, since 
the angle range of the rotating operation of a control lever must be increased in such a case, 
when it arranges on vehicles, a large installing space will be taken substantially. If the layout 
space in vehicles is taken into consideration, it is substantially difficult for the above-mentioned 
angle range to have restriction and to make the inclination of a cam surface loose. This 
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invention is made in light of the above-mentioned problems, and the purpose of this invention 
is to provide the tilt steering device which can improve the operativity of a control lever, without 
enlarging the operating range of a control lever. 
[0005] 

[The means for solving a technical problem and an effect of the invention] The pivot which 
penetrates the side plate of the tilt bracket fixed to the side plate and column of a retaining 
bracket with which this invention was fixed to the body in order to attain the above-mentioned 
purpose, In a tilt steering device provided with the control lever rotated around the axis of a ' 
pivot, and the cam surface which presses the side plates of both brackets mutually with the 
rotation to the direction of bolting of a control lever, and makes a tilt lock attain, The above- 
mentioned cam surface includes two or more inclination corresponding to the rotation stroke 
position of a control lever. 

[0006]An operating physical force of a control lever can be reduced without enlarging the 
range of an operation angle of a control lever so much by establishing two or more inclination. 
By making it loose relatively, especially inclination of a cam surface corresponding to the rear 
of a stroke to the direction of bolting of the above-mentioned control lever is only the rear of a 
bolting stroke of a control lever, can raise a lever ratio of a contro! lever and can reduce 
manipulation torque. 
[0007] 

[Embodiment of the lnvention]The desirable embodiment of this invention is described referring 
to an accompanying drawing. Drawing 1 is drawing of longitudinal section of the steering 
column of the tilt tele SUKOSU tearing device of the 1 embodiment of this invention, and 
drawing 2 is a partial fracture side view of a control lever and its mounting area, With reference 
to drawing 1, this tilt tele SUKOSU tearing device 1 (only henceforth the steering system 1) is 
provided with the steering column 2 which supports movably the steehng shaft 1 by which a 
steering wheel is fixed to a shaft-orientations upper bed rotatable. 
[0008]The steering column 2 is provided with the following. 

The tube 3 (equivalent to an upper jacket) which supports the steering shaft 1 movably 

enabling free rotation. 

The tilt bracket 4 fixed to this tube 3. 

This tilt bracket 4 makes the quirk opened caudad, and the oblong hole 7 prolonged in the 
longitudinal direction of the steering column 2 is formed in the side plates 5 and 6 of those right 
and left, it is fixed to vehicles and the retaining bracket 8 is making the quirk which is provided 
with the side plates 9 and 10 of the couple which carries out for relativity, and the superior 
lamella 1 1 which connects mutually the pars intermedia of the upper bed of these side plates 9 
and 10, and is opened caudad. The longwise hole 12 which makes the shape of a circle is 
formed in each side plates 9 and 10. Although 13 and 14 are the fixing stays bent and formed 
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outward and are not illustrating some upper limbs of each side plates 13 and 14, the retaining 
bracket 8 is fixed to vehicles with the bolt which inserts in the screw-thread insertion hole 
formed in each fixing stays 13 and 14. 

[0009]Although not illustrated, the tilt medial axis is supported in the support hole which 
consists of a round hole provided In each side plates 9 and 10 of the retaining bracket 8, and 
the shaft-orientations lower end of the steering column 2 is supported around the tiit medial 
axis, enabling free rocking. Telescopic adjustment is possible by displacing a tilt media! axis 
forward and backward in the long hole provided in each side plates 5 and 6 of the tilt bracket 4 
of the steering column 2. 15 is a pivot which inserts in each side plate 9 of the retaining bracket 
8 and the tilt bracket 4, 10; 5, and 6 in one. The pivot 15 really supports the control lever 16 for 
attaining the lock and lock release of a tilt and TERESUKO rotatable. 
[0010]With reference to dravy_[ng_2, the control lever 16 has the long main body part 41 . The 
connecting part 23 really connected with the cam 22 mentioned later rotatable is formed in one 
end of the main body part 41 , and the grip part 42 for a driver to grasp is formed in the other 
end of the main body part 41 . 43 is a stopper plate which is fixed with screws near the end of 
the main body part 41 , and contacts the nut 24, and commits the baffle of the nut 24. In 
drawing 2, 21 is a cam follower which engages with the cam 22, and 25 is SIMM. 
[0011]The pivot 15 is guided at the longwise hole 12, and has only rocking of a sliding direction 
again permitted to the retaining bracket 8 with reference to drawing 1 . On the other hand, the 
oblong hole 7 permits that the steering column 2 containing the tilt bracket 4 moves forward 
and backward to the pivot 15. The pivot 15 consists of a bolt which has the drum section 18 
and the thread part 19 which consist of the head 17 and a pillar. The drum section 18 has 
penetrated the side plate 5 of both the brackets 4 and 8, 6; 9, and 10, and the head 17 is 
making the plain washer 20 intervene between the outside surfaces of the side plate 1 0 of the 
retaining bracket 8. 

[0012]On the other hand, the thread part 19 of the pivot 15 and a part of drum section 18 which 
follows this are projected from the side plate 9 of the retaining bracket 8 to the method of 
outside, and the annular cam follower 21 is inserted in a part of above-mentioned drum section 
18. The cam follower 21 is in contact with the outside surface of the side plate 9 of the 
retaining bracket 8. The cam follower 21 has heights inserted in the longwise hole 12 of the 
side plate 9, and is having rotation of the circumference of the axis line C of the pivot 15 
restrained by the side plate 9 of the retaining bracket 8 by this. 

[0013]The annular cam 22 which touches the above-mentioned cam follower 21 is inserted in 
the thread part 19 so that relative rotating is possible. The connecting part 23 of the control 
iever 16 is connected with the cam 22, and the control lever 16 and the cam 22 rotate to one. 
The nut 24 of the collar head is thrust into the thread part 19, and the nut 24 has positioned the 
cam 22 to the shaft orientations of the pivot 15 via the connecting part 23 of annular SIMM 25 



http://www4.ipdLinpitgo jp/cgi-bin/tran_web_cgi_ejje?atw u-^http%3 A%2F%2Fww4,ip... 1 /1 5/2009 

PAGE 10/11 * RCVD AT 1/15/2009 8:47:51 AM [Eastern Standard Time] * SVR:USPT0-EFXRF4/19 * DNIS:2735052 * CSID: * DURATION (mm-ss):12-28 



glOlO 

Page 3 of 4 



01/15/09 THU 08:56 FAX 

JP,2002-059851,A [DETAILED DESCRIPTION] 



Page 4 oi' 4 



and the above-mentioned control lever 16. The inner circumference of the annular connecting 
part 23 may be making the shape where the width across flat was taken, for example on 
polygonal shape and the circumferences, such as a hexagon. 

[0014]tt is in the state where SIMM 25, the connecting part 23, the cam 22, and the cam 
follower 21 are pinched between the side plate 9 of the retaining bracket 8, and the nut 24. If 
rotating operation of the control lever 16 is carried out, when the cam 22 rotates to the cam 
follower 21, the cam follower 21 will move in the direction of the axis line C of the pivot 15, and 
it will be pressed to the side plate 9, or press will be canceled, and achievement and release of 
a tilt lock and a TERESUKO lock will be realized. 

[0015]To the opposed face 22a to the cam follower 21 of the cam 22, at ** shown in drawing 3 
(a). One pair is provided each so that the 1st positioning part 26 for positioning the cam 
follower 21 at the time of lock release and the 2nd positioning part 27 for positioning the cam 
follower 21 at the time of a lock may carry out for relativity on both sides of the axis line 
(namely, the axis line C of the pivot 15) of the cam 22. With reference to drawing 3 (a) and 
drawing 4, the cam surface 28 is formed between the 1st and 2nd corresponding positioning 
parts 26 and 27. On the other hand, as shown in drawing 3 (b), the projection 31 of the couple 
of the shape of a stand which ****s to each positioning parts 26 and 27 and the cam surface 28 
of the cam 22 is formed in the opposed face 21a to the cam 22 of the cam follower 21. 
I0016]As shown in drawing 4, the cam surface 28 contains the 2nd loose slope part 30 of the 
inclination relatively with the 1st tight slope part 29 of the inclination, and the 2nd slope part 30 
is located in the rear of a stroke of the control lever at the time of bolting. The operating 
physical force of the control lever 16 can be reduced without enlarging the range of the 
operation angle of the control lever 16 so much by forming two or more slope parts 29 and 30 
in the cam surface 28 according to this embodiment. 

[0017]Manipulation torque corresponds to the rear of the stroke to the direction of bolting of the 
control lever 16 which tends to become large especially, The 2nd loose slope part 30 of 
inclination is relatively formed in the cam surface 26, this binds tight, and it is a lever ratio (with 
the amount of displacement of the cam follower 21 .) of the control lever of the stroke rear, a 
ratio with the increment of the operation angle of a control lever - being considerable - as a 
result of being able to do greatly, manipulation torque is mitigable. and the operativity of the 
control lever 16 can be boiled markedly and can be raised. 

[0018]This invention is not limited to the above-mentioned embodiment, and may provide the 
slope part in which three or more inclinations are different in a cam surface, for example. In 
order to operate more smoothly, it is made to make between adjoining slope parts continue by 
a smooth curve, or is good also considering the whole as a smooth curve. This invention may 
be applied to a tilt steering device without a TERESUKO regulation function, in addition various 
change can be performed in the range of this invention. 
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